Neuron number in the parahippocampal region is preserved in aged rats with spatial learning deficits.
The entorhinal, perirhinal and parahippocampal cortices are anatomically positioned to mediate the bi-directional flow of information between the hippocampus and neocortex. Consistent with this organization, damage involving the parahippocampal region causes significant learning and memory impairment in young subjects. Although recent evidence indicates that neuron death in the hippocampus is not required to account for the effects of normal aging on learning and memory, other findings suggest that changes in parahippocampal interactions with the hippocampus may play a significant role. Prompted by this background, we tested the possibility that age-related deficits in hippocampal learning are coupled with neuron death in the parahippocampal region. The experiments took advantage of a well-characterized rat model of cognitive aging in combination with stereological methods for quantifying neuron number. The results demonstrate that total neuron number in the entorhinal, perirhinal and postrhinal cortices is largely preserved during normal aging. Furthermore, individual variability in hippocampal learning among the aged rats failed to correlate with neuron number in any region examined and there was no indication of selective or disproportionate loss among the aged animals with the most pronounced cognitive impairment. Taken together with earlier findings from the same study population, the results demonstrate that age-related cognitive decline can occur in the absence of significant neuron death in any major, cytoarchitectonically defined component of the hippocampal system. These findings provide an essential framework for identifying the basis of cognitive aging, suggesting that alterations in connectivity and other changes are more likely causative factors.